









































































































































































A&E emergency admission waits (4 hours) 9
Better hospital food 9
Breast cancer treatment within a month 9 9
Cancelled operations 9 9
Day case booking 9
Delayed transfers of care 9 9
Nine month heart operation waits 9
Outpatient A&E survey - access & waiting 9
Outpatient A&E survey - better information, more choice 9
Outpatient A&E survey - building relationships 9
Outpatient A&E survey - clean, comfortable, friendly place to be 9
Outpatient A&E survey - safe, high quality, co-ordinated care 9
Paediatric outpatient did not attend rates 9
Patient complaints procedure 9
Privacy & dignity* 9 9
Six month inpatient waits 9 9
Thirteen week outpatient waits 9 9
Total inpatient waits 9 9
Waiting times for Rapid Access Chest Pain Clinic 9
Clinical Negligence 9 9
Deaths within 30 days of a heart bypass operation* 9 9
Deaths within 30 days of selected surgical procedures* 9 9
Emergency readmission to hospital following discharge 9 9
Emergency readmission to hospital following discharge for children 9 9
Emergency readmission to hospital following treatment for a fractured hip 9 9
Emergency readmission to hospital following treatment for a stroke 9 9
Returning home following hospital treatment for fractured hip 9
Returning home following hospital treatment for stroke 9
Infection control procedures 9
Methicillin Resistant Staphylococcus Aureus (MRSA) bacteraemia 
improvement score
9
Thrombolysis treatment time 9
Consultant appraisal 9
Data quality 9 9
Fire, Health & Safety 9
Information Governance 9 9
Junior doctors' hours 9 9
Sickness absence rate 9 9
Staff opinion survey 9 9


























































6 months Inpatient Waits (P1)
Total Inpatient Waits – percentage of Plan (P2)
13 weeks Outpatients Waits (P3)
Cancelled Operations non-readmission (K5)
Breast Cancer Treatment (P7)
Delayed Transfer of Care (P8)
Clinical Focus (CF)
Clinical Negligence (C1)
Emergency Readmission - overall (C4)
Emergency Readmission for Children (C5)
Emergency Readmission for Fractured Hip (C6)
Emergency Readmission for Stroke (C7)
Capacity and Capability Focus (CC)
Data Quality (CC1)
Staff Satisfaction Survey (CC2)
Junior Doctors’ Hours (CC3)




















MI output threshold set to 2.
Critical Value set to Default*.







* Default value can be 0.10, 0.05, or 0.01.











resulted in P-value more
than Critical Value ?
NO
YES
Select the all possible
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Scenario A Scenario B Scenario C
6mths Inpatient waits 0 0 0
Total Inpatient waits-%of Plan 0 0 0
13wks Outpatient waits 1 0 0
Cancelled Operations 0 0 0
Delayed Transfer of Care 1 1 1
Emergency Readmission 0 0 0
Emergency Readmission for Children 1 0 1
Emergency Readmission for Fractured hip 0 0 0
Emergency Readmission for Stroke 0 1 1
Data Quality 1 1 1
Staff Satisfaction Survey 0 0 0
Junior Doctors' Hrs 1 0 0











































Performance Variables                          
(affected by the feedback loops)

















































C6 C7 C5 CC2 CC4 K5 CC1 P2 P1C4 CC3P8P3
0 0 1 0 0 0 0 1 0 0 1 1 0
0 0 1 0 0 0 0 1 0 0 1 1 0
C6 C7 C5 CC2 CC4 K5 CC1 P2 P1C4 CC3P8P3
C6 C7 C5 CC2 CC4 K5 CC1 P2 P1C4 CC3P8P3
Ct
Ct+1





0 0 1 0 0 0 0 0 0 0 0 0 0
1 1 0 1 1 1 1 1 1 1 1 1 1
































0 1 1 1 1 1 1 1 1 1 1 1 1 1
1 - 1 - 1 1 - 1 1 1 - 1 - 1 1 1 1 - 1 - 1
2 1 1 - 1 - 1 1 1 1 1 - 1 1 - 1 - 1 - 1
3 1 - 1 1 1 - 1 1 - 1 - 1 1 - 1 1 - 1 1
4 1 1 - 1 1 1 - 1 1 - 1 - 1 1 - 1 - 1 - 1
5 - 1 1 1 1 - 1 1 1 - 1 1 - 1 - 1 1 1
6 1 1 1 - 1 1 - 1 1 1 1 1 - 1 1 - 1
7 1 - 1 1 - 1 1 1 - 1 - 1 1 1 1 1 - 1
8 - 1 1 - 1 - 1 1 1 1 - 1 - 1 1 - 1 - 1 - 1
9 1 1 1 1 - 1 1 1 1 1 - 1 - 1 1 1
10 1 - 1 1 - 1 1 - 1 - 1 - 1 1 1 1 - 1 - 1
11 1 1 - 1 - 1 1 1 1 - 1 - 1 1 - 1 - 1 - 1
12 1 1 1 1 - 1 1 1 - 1 1 - 1 - 1 - 1 1
13 1 1 1 1 1 - 1 1 - 1 1 1 - 1 - 1 - 1
14 1 1 1 - 1 1 1 1 - 1 1 1 - 1 1 - 1
15 1 1 1 - 1 1 1 1 - 1 1 1 - 1 - 1 - 1
16 1 1 1 - 1 1 1 1 - 1 1 1 - 1 - 1 - 1
17 1 1 1 - 1 1 1 1 - 1 1 1 - 1 - 1 - 1
18 1 1 1 - 1 1 1 1 - 1 1 1 - 1 - 1 - 1
19 1 1 1 - 1 1 1 1 - 1 1 1 - 1 - 1 - 1







Rule-set producing new 
generations at each time 
unit
Repeating  pattern 


























































































































1 0 0 1 0 0 0 1 0 0 1 1 1
0 0 0 1 0 0 0 0 0 0 1 0 1
0 1 0 1 0 0 1 1 0 0 1 1 1
0 0 1 1 0 0 0 1 1 0 1 1 1
0 0 0 0 1 0 0 1 0 1 1 1 0
0 0 0 0 0 1 0 1 0 0 0 1 1
0 0 0 1 0 0 0 1 0 0 1 1 1
0 0 1 0 0 0 0 1 0 0 1 1 0
1 1 0 1 1 1 1 0 1 1 0 0 1
1 1 1 0 1 1 1 0 1 1 0 0 0
0 0 1 0 0 1 0 0 1 0 0 0 1
1 1 0 1 1 0 1 1 0 1 1 1 0
0 0 0 0 1 1 0 0 0 1 0 0 0
1 1 0 1 0 1 1 0 0 0 0 1 1
0 1 1 1 0 0 1 1 1 0 1 0 1
1 0 1 1 1 0 0 1 1 1 1 1 0
0 0 0 0 1 1 0 0 0 1 0 1 1
0 1 1 0 0 1 1 0 0 0 1 1 1
0 1 1 0 0 0 1 1 1 0 1 0 0
1 0 0 1 1 0 0 1 1 1 0 1 0
0 0 0 0 1 1 0 0 0 1 1 0 0
0 1 0 1 0 1 1 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 0 0 1 1
1 0 1 0 1 0 0 1 1 1 1 1 0
0 0 0 0 1 1 0 0 0 1 1 0 1
0 1 1 1 0 1 1 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 0 0 1 0
1 0 0 0 1 0 0 1 1 1 1 1 0
0 0 1 0 1 0 0 1 1 1 1 0 0
1 0 0 0 1 1 0 0 0 1 0 1 0
0 1 0 0 0 1 1 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 0 1 1 1
1 0 1 0 0 0 0 1 0 0 0 1 0
1 0 1 0 0 0 0 0 0 0 0 1 0
1 1 1 0 0 0 1 0 0 0 0 1 0
1 1 1 0 0 0 1 0 1 0 0 1 0
1 1 0 0 1 0 1 0 1 1 0 1 0
1 1 0 0 1 1 1 0 1 1 0 1 1
1 1 0 0 1 1 1 0 1 1 1 0 1
1 1 0 1 1 1 1 0 1 1 1 0 1
0 1 0 1 1 1 1 0 1 1 1 0 1
0 1 0 1 1 1 1 1 1 1 1 0 1
0 0 0 1 1 1 0 1 1 1 1 0 1
0 0 0 1 1 1 0 1 0 1 1 0 1
0 0 1 1 0 1 0 1 0 0 1 0 1
0 0 1 1 0 0 0 1 0 0 1 0 0
0 0 1 1 0 0 0 1 0 0 0 1 0
0 0 1 0 0 0 0 1 0 0 0 1 0
0 0 0 0 1 0 0 0 0 1 1 0 0
0 1 1 1 0 1 1 1 0 0 0 1 1
0 0 1 0 0 0 0 1 1 0 1 1 0
1 0 0 0 1 0 0 1 0 1 1 1 0
0 0 1 0 0 1 0 0 0 0 1 0 1
1 1 1 1 0 0 1 1 0 0 0 0 0
1 0 1 1 0 0 0 0 1 0 1 1 0
0 1 0 0 1 0 1 0 0 1 0 0 0
1 1 1 1 0 1 1 1 1 0 0 1 1
1 0 0 0 1 0 0 0 1 1 1 0 0
1 1 0 1 1 1 1 0 0 1 0 0 1
0 1 1 1 0 1 1 0 1 0 0 0 1
1 1 0 1 1 0 1 1 1 1 0 1 0
0 0 0 0 1 1 0 0 1 1 1 1 1
0 1 0 0 1 1 1 1 0 1 0 0 1
1 0 1 1 0 1 0 1 1 0 1 1 1
0 1 1 0 1 1 1 0 1 1 0 0 0
1 1 1 0 1 1 1 1 1 1 0 1 0
1 0 1 0 1 1 0 0 1 1 0 0 0
1 1 0 0 1 1 1 0 0 1 0 0 0
1 1 1 1 0 1 1 0 1 0 0 0 1
1 1 1 1 1 0 1 0 1 1 1 0 0
0 1 1 0 0 1 1 0 0 0 1 0 1
1 1 1 1 0 0 1 1 1 0 1 0 0
1 0 0 1 1 0 0 1 1 1 0 0 0
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( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ =
0 0 0 0 1 Pattern 06
0 0 1 1 0 Pattern 06
0 0 1 1 1 Pattern 06
0 1 0 0 1 Pattern 06
0 1 0 1 0 Pattern 06
0 1 1 0 ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
1 Pattern 06
0 1 1 1 0 Pattern 06
0 1 1 1 1 Pattern 06
1 1 1 0 0 Pattern 06
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ =
1 0 0 0 0 Pattern 10
1 0 0 0 1 Pattern 10
1 0 0 1 0 Pattern 10
1 0 1 0 1 Pattern 10
1 0 1 1 0 Pattern 10
1 1 0 0 ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
= ∧ = ∧ = ∧ = ∧ = ⇒
≡ ≡
0 Pattern 10
1 1 0 0 1 Pattern 10
1 1 1 1 0 Pattern 10
0 0 0 1 1 Pattern 10
, where 0 degrading (black) and 1 improving (grey).
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒





0 0 0 0 0 Pattern 06 or 10
0 0 0 1 0 Pattern 06 or 10
0 0 1 0 0 Pattern 06 or 10
0 0 1 0 1 Pattern 06 or 10
0 1 0 0 ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒




0 Pattern 06 or 10
0 1 0 1 1 Pattern 06 or 10
0 1 1 0 0 Pattern 06 or 10
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒





1 0 0 1 1 Pattern 06 or 10
1 0 1 0 0 Pattern 06 or 10
1 0 1 1 1 Pattern 06 or 10
1 1 0 1 0 Pattern 06 or 10
1 1 0 1 ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
K5 P2 C6 CC1 C7
K5 P2 C6 CC1 C7
∧ ⇒
= ∧ = ∧ = ∧ = ∧ = ∧ ⇒





1 Pattern 06 or 10
1 1 1 0 1 Pattern 06 or 10
1 1 1 1 1 Pattern 06 or 10



















MI output threshold set to 2.
Critical Value set to Default*.







* Default value can be 0.10, 0.05, or 0.01.











resulted in P-value more
than Critical Value ?
NO
YES
Select the all possible












Tolerance value set to zero
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Evolution – a basis for evaluation
Violence 
Escalated
Excessive 
Reprivatisation
Imprudent 
Optimism
Status Quo 
Extended
“New”
Society Evolution of a modelled non‐
physical systems
 Future of American Society: a 
case of two questions (issues)
 3x3=9 possibilities
à Only 5 considered
à 4 not congruent with 
structural relationship of the 
system
 Complexity
à If issues measured and 
modelled as continuous or 
interval measure
 Enumerated cone of 
plausibility: NxN or RxR
à More than two issues!
Source: Kleiner, 1996
Evolution – a basis for evaluation and 
planning
 Evolution of a modelled 
non‐physical systems
 Future of American 
Society: a case of two 
questions (issues)
 3x3=9 possibilities
à Only 5 considered
à 4 not congruent with 
structural relationship of 
the system
 Complexity
à More than two issues!
Violence 
Escalated
Excessive 
Reprivatisation
Imprudent 
Optimism
Status Quo 
Extended
“New”
Society
Source: Kleiner, 1996
\\ Performance indicators
 Performance Ratings and Balanced Scorecard 
based performance indicators
